(i9) m^mm^mmm 




(43) SRttHB 
2003 1 30 0 (30.01.2003) PCT 



nun k mi ii mi inn mi ii in 

(10) 

WO 03/008421 Al 



(5i) mmmftm 1 : 

(21) 9l6tt)lI*-9: 

(22) d^EMB: 

(25) mi&mm<Dmm: 



(26) SRftM® 



1=1 < 



(30) S5fe*t^-^: 
^JH2001-215361 



C07D 491/052, 491/147 



PCT/JP02/07142 



2002 *7 m5 B (15.07.2002) 



B*I§ 



B*l£ 



2001 *£7£ 16 8(16.07.2001) JP 



(7j) mmx f*is^< ±t(d^^hicoin-c;: as 

SBXtt xt^tt (SHIONOGI & CO., LTD.) [JP/JP]; f 
541-0045 *6SJ& *Effi **EfitefflT = T§ 1f8^ 

Osaka (JP). 

(72) mnm\ n&xs> 

(75) a r*s«-o^r m» i&hb (ma. 

SUI/Toshiaki) [JP/JP]; f 660-0813 JUS® /SlUSTP ttS 
#i2TI 1 #3^-a»aSi^1*5t^ttrt Hyogo 
(JP). STEB ¥= (KAWATA,Kyozo) [JP/JP]: =f 660-0813 

ft r m j^^rfi «uk« a 2Tnt3§ «s asai 



Hyogo (JP). Ptfr (KASAI,Takayuki) 
[JP/JP]: T 660-08 13*«fiUE*»r|itta*A2TB 
1 S 3^ ^if^SHttxC^ttrt Hyogo (JP). ffiiS M 
(KAKINUMA,Makoto) [JP/JP]; T 660-0813 £Jf !S 

i$7fi «t«« A 2THi3^ MFtta*ft3*4t 

P*9 Hyogo (JP). 

(74) ftSIA: Will ^ . *r(AOYAMA,Tamotsu et al.); T 
540-0001 *&tff *B5 rfT ^ Hi T g 3§ 7 ^IMP 
tf JU W0j^lt$am Osaka (JP). 

(81) It^U AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT S 
LU 5 LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW. 

(84) *|£B ARIPO Wl* (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), i— =7 vTftl* 
(AM AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y / i 
(AT BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR 5 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI ^ 
fr" (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



(54) Title: PROCESS FOR PREPARATION OF AMIDINE DERIVATIVES 



(54) %WV>%1fr: 7 5 y>R*{*a)«3S*a 



OCT 

N 
H 

(V) 



10 




Hal B 
NH 2 X*I2 



(IV) 




c 

IS3 



A. . .STEP 1 

B . . . STEP 2 

qq C . . . STEP 3 




(III) (II) 



^ (57) Abstract: A process for preparation of amidine derivatives as represented by the following reaction scheme, characterized in 
O inal lne reactions of steps 1 and 3 are conducted in acetonitrile and the reaction of step 2 is conducted in acetone. 



o 



WO 03/008421 Al 




aw 



'AM 



D □ 



(57) £ti: 




(III) (») 

t?^ $ ft 5 7 5 >^|^(*:©S!3i* jfe & o -C x 18 1 & ± ^Ig 3 OKJfc & 7 



WO 03/008421 



PCT/JP02/07142 



1 

w n # 

warns 

- 2 8 6 9 7 3 #45#Rfc|± x : 
R 

0a <«> 

N 

x r tagi& ^ v t> «fc v y -^s^ ft tiest $ *vx v ^x t> i v 

SO, SO^itf/lifcliNR 1 (5£q\ RMStKS^ 7A"*7K ^*-r/Wb£ 

H 2 N R 

N 

X*$*L57S S?>iSgft:j&slB#£*LXV^ 0 



WO 03/008421 



PCT/JP02/07142 



2 





K (dmf) fT»*^>jftfls y i/tRj&is^ ^.fi^mmxm^Mft 

Tetrahedron Letters, Vol. 37, No. 49, pp. 8871-8874, 1996Klft x ^ ( I ) 

t 

*3?K IUiKi-5fe*©M^^i:1-5 0 £fc v DMFIt M^Si< (15 

* 



WO 03/008421 



PCT/JP02/07142 



10 



15 



20 




(II) 



telgUi^O, S s SO, SOjjjoitf/^fcteNR 1 (sS'K R 1 



9 u 



Ha 1 {i/^D^>l?fc5] 



Igl : 5£ (V) : 
O 




NHCO-R 10 



(V) 



n y Wb#j-e#yi u &v^T«c#fi?i-3 (iv) : 

Hal 




(IV) 



Kts Aatf4±lBtlRl*«S^fcl?x Ha m^o^-e&s] 



WO 03/008421 



PCT/JP02/07142 



4 



IS2 : mbtltt (IV) <DR&to%T±yy*pK.X^ 5$: R- COR 11 




(III) 



[5£t\ AS, Ha lteiVRtti^Btl^icSSTfeS] 

iS3 : #bttyts: (iii) <Dib&b&7*Y-byji'*tex, ^wm&<o 

7-r^^©#STT*SJC&$*5Xa^^ i£ (I) : 



(I) 





it (I a) : 



WO 03/008421 



PCT/JP02/07142 



5 



O 




N 



H 3 P0 4 • H 2 0 



(la) 



T^£ft5 2- (3->T VJr*^/y>V) -3, 6, 7, 9-ff7t Kn-f 5 y* 

y [4,5-d] t°^/ [4,3-b] fys^y !)ym i7K?n^^^5£ 

n-^/K yy'^/K s e c — ~f^-/K ter t-r/fvK n-^y^/K 
-fy^yfvK ^^^fvK ter t -^VfvK 2 - y ^/K/^vK n-^ 
drvvK ^ y^^i/;K ^T^K W y^fvK ;ty5vK -fy^y^vK / 

7A-=^y N 7 !) -;^^r^ TvvM-= 3 rv\ ^/l^^rv^ 

g&T^A t K^A tKn^v'T^A ^p<?>, -hp, 7^K 

*W K> h\ ^MV75 K> */ i bt<(iv J gm^/^^T5: b\ 

ry f y;v\ t te, i ~ i o (Dmmmr^id <fc o^wr 



WO 03/008421 PCT/JP02/07142 

6 

5. MrfcftiaX jM^/K Ti??vK t°t=;K 7'^V/K 4V7^)>^ 

r 

!)p/f;K ^nby>f/K d^^-^^^/w^— ^^vV/K 4 -=. he 
^^y^f/K 4-ter t —'ff'iV J <l^V^ /K ^^V^I^-A'&Jltf Wl' 
^ y X 7P- /ft n % 0 

-f^VyvV, -f?^/yA tf7/^^7, v'tKof^jy, v't Kn 
yv 5 /, ^*!)/, ^^/M^ y y , -r hy k Knt°y v^yjoJ;^ by t K 

7 !J ^t^V, 7V;^^f^, #/M?^rv\ ^^.-r/w (T/l'^v'y&yMwK 

/nd^/7M/K t Ka*'7TA4^ T/V^v'T/V^/K T i/frtti/7 
;\s3r;V s =-hu T/^/K T 5 y T/V3r/K T v'/V'T 5 y T/l^/K iXT y 



WO 03/008421 PCT/JP02/07142 

7 

y^/K t'y^-zK tfy^v^/K fcr?S?=/l\ hyTv^/K 

yy^K ^f-yy/K ^f-^ryy/K -fy^ryy/K ^ryy^K 

y y /k ^ y «t x$?-^=-}vm(D 5—6 M©3Sr§jjeig3Kss^ -r ^ k y /k 
^yX/f 5 *v y /k * s^y y /k ^ k y *y y /k << y ^y y /k 
yy; y ^yy=/K ^^y^/K 

■ 

xfryr/y/K -^jo^jj/k ^yy^=/K #/w*yy/K 7^v?= 

*S/;&^)(JfcvHf) x $/7 A T^y, ^y^U< f±$?efc7 $ y , fc K? A 
fp7/^K 7 5/ 7;^;K 7y^7 5 ; 7M/K y7/7/^/K 



WO 03/008421 PCT/JP02/07142 

8 

y y /v*fcf± tr v z?/uxh *> , *1>0£ t < &#fi&-r y ^f-y y ^-e*>5„ 

rfijU^t Ltv^t i v^>^ d <DW&&k LTf±±lB rg^$ 

M&fcfy h^ri/x ^h<¥^ n--:/**'*^ -fy/o^^ n-y>3rv\ 
<Y y ^ h sec h df~>\ tert —~f h ^rv^ n -^i^/V^i^ 

15 y^^/V^-^r^ t^f/^^ sfyXrjrT-Arf-*^ / -/V$-2c*sio&Tf 

20 fi, $| x. t£ 1 * fi 2 <D fc K n * v\ /\ n ff y N T/^JK T/Hr=/K T *s 



WO 03/008421 



PCT/JP02/07142 




Hal 



N 



H 

V 

o 



1*13 




(III) (ID 



IS 1 



JL /NHCOR 10 

QU - 



N 
H 

(V) 



MeCN 




NM62 



B 



H + 




(IV) 



^ 5 K©#|ET"C\ - 2 0°C~ 1 0 0°C, 0£ L< 6 0t 

5fc£»«r#5 (ISB) . y ^ 



WO 03/008421 



PCT/JP02/07142 



10 



112 




R-COR 11 



7-b h> 




10 



15 



20 



(IV) (III) 

^ZDB-CttU S (IV) -e^^H5^t)^T-fe h^tfjfCT, it: R-COR 

5) ^£3x5 # 



ms #*L<f±l~5fl#raKJfc$*fc0U TfcSrJn^Sr^jsiiUS: (III) 



y^yfis^if^Wo Wctry^as0*u\ ^ny^^jiUT^^y 

*fW$*5i:VN5t»*^l*#J2:J:oTS: (III) ^J§MxSfc^©*Nia*» 
£>tL5<DT\ S(III) T*^$n^b-^tl^W^^0i-5ri^x*#5 o 




H 

N R 

O 3 

MeCN 




B 



75 /<b. 



MeCN 




(ID 



#im-ete> Si (I I I) ^3*i,5fls£*b£T-feh~ MJ/wtycT, hJJ 



V y^^mt V ^m<D^ p ^V«-C\ 0 °C~»~R ff * t < H: 0 ~ 5 



WO 03/008421 PCT/JP02/07142 

11 

03$$^ S (I I) T^$ti/5^«jSr^i*Wt^1-5ii:^T?t«5 0 



#38 W © $ ft 5 H^t? ±faK5g#8s J; o T# b ftfcsS (I I ) ©<; b 




io 

£1\ S (I I) T^$ti5jb^lr^^ f ^*;^7 ^ K S^fvwx/u* 
20 fe©SJ5&?agfi N ft 9 0°C~ft 1 5 0 °C, $ftL<(4|)10 0 °C~ft 14 5 °CT 

tfiiiii p k b ^ 5 OT-efcs t>©« L < > ^frW^tttry^^s N-y 
25 WMyy-b l< fiN, N-i>y s^^?©ifi»!ftt> l< ttAfls** 



WO 03/008421 



PCT/JP02/07142 



12 



iS, St (I a) : 



x*7F£fiz>2- (3— fy^-^yy^) -3, 6, 7, 9— r h^t Kn^y 

y [4, 5-d] fc'y/ [4,3-b] t°!Jv>:/ P^ifet l7kfPt»^H B B©M 





(la) 



WO 03/008421 



PCT/JP02/07142 



13 

-<Di\&m (la) ©fe B B Ht % tt/UXA a B H fcJ:«H B B©2 



10 



15 



20 



25 



1 



3 




NHCOPh 



POCI3, DMF 
MeCN 




NMe 2 



B 



— N 



1 2 3 

1 (30. 0 g , 0.666mol) $r7"te h=M);H65 mLtll 



u - 1 o o c{'^*PLfc 0 ^(ommm^ ttismtv y 2 5 . 5 g ©^^ 

AT ^ K (4 0. 5 g) 10- — 5°CT»bfc D 16 3 0#)5»ttT 

ssi^4 5±5m-#fiu ^2^a#Lfc„ tk 

80 + 5 °C ;£ -CIWL U Tiz h = b y Ufc# b , *& 1 . 5 W» Ufc D 



Sfftl 5 mLt t?) x 



5vu) 1 5 



OmL-ej^tfc^ 55fe#^-3 0-6 0mL©7Kit7K^PxTttttlLfc o #b*X 
fc*® £ 4 8 % N a O HtK^KSt p H 4 ~ 6 fcft 5 * T^R*. 3 £ 

^P^-CHH^fLfc 0 M 4 8 % N a O p H 8 5 f ft* }C 

tRjItK 6 0 mLTifcfr Lfc^U }$J±f£M ( 5 5 °C, 5 Rtffi) U {fr&fc 3(17. 
4 9 g N H$8 5. 3%) £#fc„ 



WO 03/008421 PCT/JP02/07142 

14 

5 




flS"£#33 (2 4. 0 g) fciOMy^ty-/*l 6. 1 7gm h^2 8 8 
mLtSKHU t°P^4 9. 3 6 g ^Di, -1 0 0 CfcMLfc o ^i^^v- 
mtV^3 1.8 9 g£&?cAU 20+1 0°C-e«)3 O^K/S^/Co 
£ 5 TOTt-M U tK^ItR 5 . 3 mL&&) 2 O'CT'M Lfc^ ^I-tK^ItK 3 5 
5mL«ALfc, ^UlO%NaOH*»pH4. 5^^§^"C»U 

1 5±i ox:xm2mmmwLx^mvtz 0 &$rx7V-*m&Ltc^ &g 

^10 %Tir V ^7R4 8 mU tKoItK 19 2mU 10 %T± h Vfo 7 2 mL-eMI 
«^L«, ^l±^#t, te£^4 (3 3. 2 4 g, Ift^ 9 1 . 4 %) &#fc„ 



10 



15 



'MM 3 



20 




MeCN 




&NH4OH 



MeCN 




NH 2 



^^14 (lO.Og) mf^by/HOOmU«U St^MLfc 

^ — hs* t y ^ 1 0 . 4 g sri p x. N gat?*) 1 b^iskis $ ^fc 0 z t° y s> 

^3. 9 6g^lAU Rl»&4 5±5 0 CtC#?fibT^J3«SJS$^:fc 0 R 



WO 03/008421 



PCT/JP02/07142 



15 



10 



15 



20 



*Stt*2 0*C^^U -l otfcftiPLfci 5%&fc;k (8 0g) 4>«Al 



#?RU TklKTir h~ MJ/H 0 OmL^idx., 10%NaOH7k 
£|n]I{5t Lfc^, 2 8 %7^~7fo-&n7Ls 3 O ± 5t:T^ 3 WK^^-^fc 0 
. 3g^7Kii7k5 OmLt^L, eO'Cf^JB^U te£#>6 (8.74 



g, H$8 7. 7%) £#fc 



'MM 4 

2- -3, 6, 7, Kn^r^y [4, 5- 

d] [4,3-b] t°Vi?y<D&J$. 



u 1 




N* 7) p-CH 3 PhS0 2 Na 



CH3S03H 





^ -CH 3 S0 3 H 



NaOH 



DMF 110°C r 



6 




HCI 



H 2 0-BOH a 




•2H 2 0 



-fb-at>6 (l.2 5g) ^DMF 1 2mU:t)5m ^7 h^xy7/U7>f y 

0 g ^JOt 1 1 OtJfillT, tfy^jUfr^mo. 8 6 g 
Lfc 0 #CVVC\ {\&Qo6 (3. 7 5 g) ©DMF 1 2. 5mL^f^^iS, 



# btLyt^^^*^©^ 5 5 . 5 mUC^? U 9 6 % fitflfc 0.367 
g £ J; U^ttl* 0 . 2 5 g 6 OVKXmWU ftiMLtc^ 



B'J Lfc 0 mmc^? 7^4 1 mL^Pxfcm, 4 . 8 %7kmti- h y !7 A 1 8 



WO 03/008421 PCT/JP02/07142 

16 

9 9 g £#fc (liX^ 8 0 %) o 

HJS#l 5 

f±2- -3, 6, 7, 9-rh7t Rn^5*V [4, 5 

-d] [4, 3-b] t°y v?>- ^^fc^ #P^5-2 8 6 9 7 3^ 

^ lV^ftlg (Dit&ys 6 KM LT 1 ml/C&S ' t %7Ff<, 











(hr) 


(%) 




it* 






DMSO 
(2V) 


145 


1 


92.0 




0. 5** 






DMSO 
(2V) 


145 


2 


93.0 




0. 

^# 






DMSO 
(2V) 


145 


2 


90.5 




i*/v 
^* 






NMP 
(4V) 


94-97 


1 


90.4 




^4 




o. 5*/v 

^* 


NMP 
(4V) 


94-97 


2 


94.0 



NMP : N-^^/U-2-t 0 D ]} KyDMSO : itff'/l'XA'Mi/V 



2- (3-*f y^-^yU/V) -3,6,7,9-fh7t KP^T [4, 5- 

d] t°7/ [4, 3-b] tfys^ (7U-fl5, 27KSJW <£>PM 

( 9 8 4 g „ 3.53 *M £AtU ifcl^CN 5vW- 2 - t°o y 97 

fc»»±T?RJE&f»SrjpJffl too. Fulfil 9 0~2 1 (TO^T 5 OftmfflfrRl&Z 

2 0 Lf©4l77^3(l^U |!(CT-fe h^7. 8 4 L £#P;iT 3 0 C^T^*P 



WO 03/008421 PCT/JP02/07142 

17 

Lfc 0 mm bfclt^^iiii U 7tf>1.3LT'2 HJgfcft- LfcSL 1 8 B^ig 
JWfcjfcLT, 2- (3— -3,6,7,9-ff7tKO'f? 
[4, 5-d] h°yy [4,3-b] trp^ (III) ©W8 79 g 
(89.3%) £#fc 0 

TOb b h 8 7 9 g£2 OSMWcfy^n/V-^S 5. 1 6L»Wfi?U & 
Vv?jfcTi' i E-=77k 5 0 5 mLi^j^ 2 9 5 g 4rJ«x.T. 2 O^WIll L 

/V-^3. 3 L-C«S*^U ««^^-&T^£ET«^Ufc 0 9.9 5 k 

g ^ -caue Lfc»»E& 4tti8 b#p^*p u L^ssrasa u « 2 

0 y^o/>V -/H.8Lt2 lUSfc^Lfc^, 1 8 B^^S^LT, 
geHt^* 7 6 4 g (77.8%) &&ft 0 

■ 

mp>300t 

5t»£#f(C 12 H 10 N4O 2 • 2H 2 0) 
Sg&fit : C, 5 1. 8 0 ; H, 5. 0 7 ; N, 2 0. 13 ; H z O, 1 2. 9 5% 
IM: C, 5 1. 8 5 ; H, 5. 1 0 ; N, 2 0. 3 0 ; H 2 0, 1 2. 7 1% 

tfWB^ISM 

3 0 LKSSt, 4t&b (7V—fc, 2tK?P#5) 7 6 4 g (2,7 4 6^) 
JSAtfco &V^Tf\ 2 0%-^tM' 6.7 5 LtrflPx., £1#L 

3 o #w«# ut. mmk*mm. M£Lfc2o%-^7M'y:yn/v- 

/^3. 4Lt?gfc^bfc 0 «ttfc*»«:0Hi\ 6 0 L H B B ffl^#j£Lfc 0 iftf, 7 
8 LT-gB#f t±i Lfc|^ 0 B H ^M U 8 5°/oi)yt3 8 9 g (1.23* 
^SS) ^ttf^f y/o/V^iS3 8 9mL*ttU >fy^a/V-^4 
0 0mLX»Ut o l^WWfUU ££MWfcLfctf\ ft#5£&& 

&Jt&Tl 8«f£gLfc 0 ^« B B H |±S»b^tilU *iau ^fy/o/v 

*-/V4. 6 L T? 2 |Hltfej£ U ilttl 8dfTOlfct, 1X2- 



WO 03/008421 PCT/JP02/07142 

18 

(3— ry^f-^U/V) -3,6,7,9-fh7t Kp^^/ [4, 5-d] 
t°y7 [4, 3-b] k^i^y JJ l7KfPt» (9 4 6. 5 g, 9 6. 2%) 

mp234-236t 
5 tg*#^(C 12 H 10 N4O 2 • H 3 P0 4 • H 2 0) 

atrafilL : C, 4 0. 2 3 ;H, 4. 22 N, 15. 63 ; P, 8. 6 5 ; H 2 0, 5. 0 
3% 

H^fl: C, 4 0. 3 9 ;H, 4.17N, 15.92 ; P, 8.5 3 ;H 2 0, 4.1 
0% 

10 ffijZXBMffr : 1 2. 4, 1 4.7, 1 7.4, 1 9.6, 2 1.4, 2 5.0, 2 7. 

IR: 34 2 6, 3 1 0 9, 1 6 4 2, 1 1 2 3, 9 9 8, 9 5 7*5^0808 
( c m -1 ) 

15 IW) 7 

3 0L^D^yf ^W6©^t*#fcftH B H3 1 1 9 g 

(8.7 0 5^) &Afrltc 0 &Wt\ 85%!)yi5 0. 18g (0.0 5^ 
HJfi) ^tf^TR 1 8 . 7 1 L^P^ l»t Lfc„ BUt-MLfcT'IJXA 
20 J,©IS,M£r&A U ( 2 3 ~ 2 4 <C) let 4 3 tifffiMW bfc c #?ffi Lfclt 
iH U «^7k 1 . 5 L -C 2 [USfc^ Lfcf£, 4 0 PbI^JE^ U 

yyxA B B B< tLT2- (3— c y^iJ-yiw -3, 6, 7, 9— r h^t hp 

[4, 5-d] [4, 3-b] t°!Jv>>- JJ>flfcSI[ l7kfP^2 9 0 

2 g (93.1%) ^W^o 
25 mpl67-17 0°C(3g»fi¥) 

dp242-25 2°Cm$MM) 
7G§i##f(C 12 H 10 N4O 2 • H 3 P0 4 • H 2 0) 

C, 4 0. 2 3 ; H, 4. 2 2 N, 1 5. 6 3 ; P, 8. 6 5 ; H z O, 5. 0 

3% 



WO 03/008421 PCT/JP02/07142 

19 

H^Hfl: : C, 4 0. 2 5 ; H, 4. 2 6 N, 1 5. 7 1 ; P, 8. 6 4 ; H z O, 5. 1 
6% 

f&5fcXfft0$T : 1 1 . 6 , 1 5.3, 1 7.8, 2 0.9, 2 5.7, 2 6.2&J;t>* 
2 7. 9 (£) 

IR: 3 264, 3 1 04, 25 33, 20 8 5, 1 648, 1 1 1 9, 1 0 8 
9, 9 5 4fc±t) ? 5 13(cm- 1 ) 

±®©f»l31*5Jt5 2- (3— < y^i^y/l") -3,6, 7,9-Tb7t 
Kn^*V [4,5-d] [4,3-b] fUvV y^SfeS lzkfMfc© 

Target : Cu, Graphite Monochrometer, if HIE : 4 0 kV, : 40 mA, 

Slit: DS=0. 5, RS=0/3, SS=0. 1, Scan Speed: 3° /mirk Detector 
Scintilation counter, Pti&tsl' /h^frl&fSkE (<*>5mm) 

i?*smmftv>'pfflWreto^ it (i i) x*7jk£nzT^^ffim&*ffi&&<>%) 



WO 03/008421 



PCT/JP02/07142 



20 



It * <D 



m 



10 



15 



20 




(ID 



ASt±lEU:©CK S, SO, S 0 2 &&Xf/t. fctiNR 1 R 1 

Ha 1 fe^utfl/XhZ] 
Igl : 5£ (V) : 

o 

NHCO-R 10 



(V) 




p ^'Wb^j^a u &v ^xM^B-tz z. tx^. (iv) : 

Hal 




(IV) 



Kf, A^H±|B<i:p]#aX'*>«9 N Ha Wt^v?fyxhZ>~\ 

X^Ufh^t^m^m^L ; 



Ig2 : #b*Lfc5t (IV) (Diki?yd*T± h^$>\ZX, ^:R-COR u 



WO 03/008421 



PCT/JP02/07142 



21 



10 



15 



20 



* (I I I) : 




(III) 



iS3 : (iii) <D\\&m*r± h^hy/^^-Cs 




NHCO-R 10 



(V) 



n ^^Mt^s u #ci ^ptK^-t 5 - <t t i"5 , s: ( I V) : 

Hal 




(IV) 



K4\ AggfiilEi^Ifg-CfctK Ha lte^P^VT'&S] 



WO 03/008421 



PCT/JP02/07142 



22 



10 



15 



20 



X^ $ ii5^ftOl8l^, 

3. ^ (IV) : 
Hal 




(IV) 

Kfs A&rilRJhOCK S, SO. S 0 2 *5 W/^fcfiNR 1 (it<K R 1 



£ L*C^FLTWT 1 t>«fcV , »5 



Ha 1 li^nyyX'fcS] 



(III) : 
Hal 



H 
N 



Y 



o 



N 



(III) 



„ Ha 1 &£XfRUmmbmWMX*foZ>] 



4. 5fc (I I I) : 




(III) 

«1^±<^0, S, SO, SO^i^/tfcliNR 1 (5£<t\ R 1 



t LX^LX^X~h^5 



WO 03/008421 



PCT/JP02/07142 



23 



10 



15 



20 



r «:g& £ fox v v-c t> j; v vr y —/i'* fc $ v vt t> «t v ^ 

Ha 1 t&^vy e >X*b%l 

feiU ftv>-er$y^i-sri:S:i#»ii-«s ^ (i i) : 

Hal 



(II) 



Af, Ha 1 *8±t*RttlifHBi:l^#lfc*TNfe*] 
5. 5£ (I) : 





(I) 



D*«k Aliil^iOO, S, SO, SO^J^/lcfcteNR 1 g**k R 1 
9 M©J1hM£* U 

R r±g& £ ft TV* T t> .i: T !J * ttBlfc £ *i W T J: I ^#J£|g5(tS 

g^ftTfcoT, 

1 : 5£ (V) : 
O 




NHCO-R 10 



(V) 



WO 03/008421 



PCT/JP02/07142 



24 



10 



15 



20 



n^>MJT«t, ^v^-e»^i-<5rt-e^ (IV) : 

Hal 




(IV) 



IS2 : #£>tWc5£ (IV) (Dik&W)%T± h^^T, ^:R-COR n 




(III) 

IS 3 : nt>fott (I I I) <D\\&®*T± h=M7/Kf»fcT, flilO 

#£"F\ ^n^yfl^T^m &vvcr$ r. iTst ( I I) : 

Hal 



(ID 



[iS*. A» N Ha 1 4oJ;t/R(lH&IBi:l^#«T*fe5] 
Ig4 : #e>ftfcj£ (II) o^4*Sr^/W7>f ^safi©#^Tt?Sl£$*5x 




6. R^3 — f y^t/!J^T*$)!), AW 



WO 03/008421 



PCT/JP02/07142 



25 




ft&{£tZZbK£*) , ^ (la) : 




|^J^ ^ H 3P0 4 • H 2 0 



(la) 



T?**il5 2- (3— ry^-=¥^y s U;V) -3,6,7,9-ff7tKn/f$y 

y [4,5-d] t°yy [4,3-b] t°yv?^ y >fflfL iiltfam<ol&& i kWk 



INTERNATIONAL SEARCH REPORT 



Intuitional application No. 

PCT/JP02/07142 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C07D491/052, 491/147 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07D491/052, 491/147 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN), CAOLD(STN), REGISTRY (STN) , WPIDS (STN) , CASREACT ( STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



Y 
A 



EP 556008 Al (Shionogi & Co., Ltd.), 
18 August, 1993 (18.08.93), 

Page 7, reaction scheme 2(1); page 8, first step 
& US 5378848 A & CA 2088798 A 

& JP 05-286973 A & HU 0070035 A 

& US 5461062 A 

ADACHI Makoto et al . , Intermolecular transfer of 
an alkenyl group in enamines: application to synthesis 
of [b] -fused pyridins, Tetrahedron Letters, 1996, 
Vol.37, No. 49, pages 8871 to 8874, scheme 3 

DOLEZAL M. et al., Synthesis and antimycobacterial, 
antifungal, and photosynthesis-inhibiting evaluation 
of some anilides of substituted pyrazine-2-carboxylic 
acids, Chemical Papers, 2000, Vol.54, No. 4, pages 
245 to 248, pages 247 to 248 anilides I-XII 



3, 6 
1,2, 4,5,7 



3, 6 
1,2,4,5,7 



3, 6 
1,2,4,5,7 



| x | Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E w earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

W F' document published prior to the international filing date but later 
than the priority date claimed 



"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 October, 2002 (15.10.02) 



Date of mailing of the international search report 

29 October, 2002 (29.10.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



« 



INTERNATIONAL SEARCH REPORT 


Inte^rationaJ application No. 

PCT/JP02/07142 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


PL 0157443 Bl (Uniwersytet Mikolaja Kopernika, 
Torun, PL) , 

29 May, 1992 (29.05.92) , 
Przyklad II 
(Family: none) 


3,6 
1,2,4,5,7 


P,A 


WO 01/74821 Al (Shionogi & Co., Ltd.), 
11 October, 2001 (11.10.01), 
(Family: none) 




1-7 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 


"in^Ktional application No. 




PCT/JP02/07142 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. J^J Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

(See extra sheet) 



1 ' EE] ^ a11 re( l uire(i additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 

any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest 

| x [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



In^Wational application No. 

PCT/JP02/07142 



Continuation of Box No. II of continuation of first sheet m 

(1) The special technical feature of the inventions of claims 1, 
2 and 5-7 is a process of preparing compounds of the general formula 
(IV) by treating a compound of the general formula (V) with a halogenating 
agent in acetonitrile in the presence of dimethyl formamide and then 
hydrolyzing the obtained product. 

On the other hand, (2) the special technical feature of the invention 
of claim 3 is a process of preparing compounds of the general formula 
(III) by reacting a compound of the general formula (IV) with a compound 
represented by the general formula: R-COR 11 in acetone in the presence 
of an organic base and, if necessary, a halogenating agent, and (3) the 
special technical feature of the invention of claim 4 is a process of 
preparing compounds of the general formula (II) by treating a compound 
of the general formula (III) with a halogenating agent in acetonitrile 
in the presence of an organic base and then aminating the obtained 
product. 

Such being the case, there is no technical relationship among the 
three groups (1) to (3) of inventions involving one or more of the same 
or corresponding special technical features, and these groups of 
inventions are therefore not considered as being so linked as to form 
a single general inventive concept. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



PCT/J P 0 2/0 7 1 4 2 



a. awoiif a#»©*HK (BBKttft&a (i po ) 

Int. CI' C07D4 9 1/0 5 2, 49 1/14 7 



S:ffofc«/M8affi- (S£EtifflF&« (IPC) ) 
Int. CI' C07D4 9 1/0 5 2, 4 9 1/1 4 7 



CAPLUS (STN) , CAOLD (STN) , REGISTRY (STN) , WPIDS (STN) , CASREACT (STN) 



C. 



Y 

A 



Y 
A 



EP 556008 Al (SHI0N0GI & CO. , LTD. ) 1993. 08. 18, p. 7 Reaction 
Scheme2(l), p. 8 First Step &US 5378848 A & CA 2088798 A 
&JP 05-286973 A &HU 0070035 A &US 5461062 A 

ADACHI Makotofife, Intermolecular transfer of an alkenyl group 
in enamines: application to synthesis of [b] -fused pyridins, 
Tetrahedron Letters, 1996, Vol. 37, No. 49, pages887 1-8874, 
Scheme 3 



IW#©3£ffl©#-§- 



3,6 

1, 2, 4, 5, 7 



3,6 

1,2,4, 5,7 



* ?,\mxik<o* =r dt y — 
t© 

£imfc<^$tifct)© 

ffi5felt±§i(w^il^t|jei-2,Si^3?.fiteo5:ffi)t©^fT 

xm (3a*srfrf) 



©a^?©fc©f-5iffi-f-?> t© 
rxj #fcMji©fo^5:i^"eS9oT, s$;fciSfc©^-c38?u 



15. 10. 0 2 



©^^Rr/fcTSfe 

B*H1WfJf (ISA/JP) 
§&{£#-!§- 1 0 0-8 9 1 5 
&#=fttfflg:®#&§HT@ 4#3-5§- 



29. 10.02 



4P 



3 12 4 



•§■ 03-3581-1101 Aft 3492 



iiCPCT/ISA/2 10 (^2^) (1 9 98^7^) 



/fcl 



PCT/J PO 2/0 7 1 4 2 



C <«#) . 



Y 
A 



Y 
A 

PA 



DOLEZAL M. {■&, Synthesis and antimycobacterial, antifungal, 
and photosynthesis-inhibiting evaluation of some anilides of 

substituted pyrazine-2-carboxylic acids, Chemical Papers, 
2000, Vol. 54, No. 4, pages245-248, p. 247-248 Anilides I-XII 

PL 0157443 Bl (UNIWERSYTET MIKOLAjA KOPERNIKA, TORUN, PL) 
1992. 05. 29, Przyklad II (7 7 ^ V — U 



WO 01/74821 Al ( 

u 



^$a£#}±) 2001. 10. 11 (77^!)^i 



3,6 

1, 2, 4, 5, 7 



3,6 

1, 2, 4, 5, 7 
1-7 



\ 



ttlStPCT/I SA/2 1 O (S!2^— ^tf>i^#) (1 9 9 8^7.^) 



PCT/JP0 2/07 1 4 2 



I 



ft*© 



fefS8:£I?35 (PCT 1 7 



(2) (a)) (OS,^(c:J;i9 s £©B 



1. □ m 



2. □ fg#<0 



3. □ l»*(D$SH 



^MW*0^llT-feoT P C TSJI6. 4(a) 2XaV»3 Sr©ttfejc 



2. □ il*PW3lt#l^£g*t54T-fc&<, ■T'«T:©fiatRrtB*St*©<6HK:oVNTIBaE-f-Sii««-C#fc©T? % il 



4. □ &mA&&&temMm&^wffi&mmift\z&ttLt!:fr<>tz<DX', r^Hi^^g^ m^(onm<oM^a\cmm 



MPCT/ISA/2 10 (JBl^-^Otdai (1) ) (1 9 98¥7^) 




(fSnfflMfct) 

itifcftU (2) !»^3 0»W©WJgUftftflSfl<iW«r4, 5£ (iv) X*7F£tiZ>4b-€rVoZ 
(3) flt*«4©»Wo4#3UjfcfiHWejW«H:, * (m) X^£faZ>4k&%)%T± h 
LT2tfLff* ±IB (1) ~ (3) <D 3 o<DmWB<D%W<Dffl\z.n, — Xte~£Lk<D|H— X 



iS;PCT/lSA/2 10 (^BU^-v 5 ) (1 9 9 8^7^) 



